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EHWWHUXQGHUVWDQGLQJRIVWUXFWXUDOEHKDYLRURIWKHEULGJHVDVZHOODVWKHG\QDPLFLQWHUDFWLRQEHWZHHQWKHEULGJHV
DQGYHKLFOHVLWLVQHFHVVDU\WRFRQVLGHUWKHG\QDPLFIDFWRU7KHWKHRUHWLFDOYDOXHRIWKHG\QDPLFIDFWRUGHILQHGLQ
(1GHSHQGVGLUHFWO\RQO\RQDVLQJOHYDULDEOHLHWKHGHWHUPLQDQWOHQJWKRIWKHEULGJH,WLVYHU\FOHDUWKDWWKH
G\QDPLFIDFWRULVDOVRLQGLUHFWO\DIIHFWHGE\WKHVKDSHRIWKHLQIOXHQFHOLQHVRIEULGJHPHPEHUV,QRWKHUZRUGVVRPH
RWKHUVLJQLILFDQWSDUDPHWHUVDIIHFWLQJWKHG\QDPLFIDFWRULQFOXGLQJG\QDPLFFKDUDFWHULVWLFVRIWKHEULGJHHJEULGJH
QDWXUDOIUHTXHQFLHVEULGJHGDPSLQJHIIHFWVHWFDQGWUDLQHJWUDLQPDVVDQGFHQWHURIJUDYLW\WUDLQVSHHGUHVRQDQFH
HIIHFWVGXHWRKLJKVSHHGWUDLQVHWFDUHEHLQJLJQRUHGLQWKH(XURFRGH>@$VDUHVXOWWKHFDOFXODWHGYDOXHVRIWKH
G\QDPLF IDFWRU VHHP WR EH FRQVHUYDWLYH DQG FRQVHTXHQWO\ UHVXOW LQ G\QDPLF HIIHFWV WKDW PLJKW QRW QHFHVVDULO\
FRUUHVSRQGWRVWDWLFHIIHFWV
2QWKHRWKHUKDQGVLQFHWKHIDWLJXHDVVHVVPHQWKDVQRWEHHQFDUULHGRXWDWWKHWLPHRIWKHGHVLJQRIWKHVHKLVWRULF
EULGJHV WKH *HUPDQ 5DLOZD\V 'HXWVFKH %DKQ KDV GHFLGHG WR SURYLGH D UHOLDEOH GDWDEDVH RI VWUHVV YDOXHV E\
PHDVXULQJWKHVWUHVVHVLQYLWDOPHPEHUVLQWHUPVRIIDWLJXHRIRQHRIWKHPRVWIDWLJXHFULWLFDOEULGJHVLQRUGHUWR
HYDOXDWHLWVUHPDLQLQJIDWLJXHOLIH7KHGDWDEDVHKDVEHHQXVHGLQWKLVSDSHUWRLQYHVWLJDWHWKHOHYHORIFRQVHUYDWLVPRI
WKHFDOFXODWHGG\QDPLFIDFWRUDQGDOVRWRYHULI\ZKHWKHUWKLVOHYHORIFRQVHUYDWLVPLVDFFHSWDEOHRUQRW

&DVH6WXG\
$VLQJOHVSDQUDLOZD\VLQJOHWUDFNVWHHOWUXVVEULGJHZLWKDVSDQRImDORQJ1UQEHUJ6FKLUQGLQJURXWHO\LQJ
LQDFXUYHRImUDGLXVLVLQYHVWLJDWHGWRHYDOXDWHWKHYDULDWLRQVRIVWUHVVHVGXHWRSDVVLQJDORFRPRWLYHRYHUWKH
EULGJHZLWKGLIIHUHQWVSHHGV7KHEULGJHLVPDGHXSRIWZRmKLJKVWHHOWUXVVHVDVPDLQORDGFDUU\LQJV\VWHPDQG
WZRFURVVVWHHOWUXVVHVDVVHFRQGDU\V\VWHP7KHGLVWDQFHEHWZHHQWKHD[HVRIWKHPDLQWUXVVHVLVm.
7KHVSHHGOLPLWIRUIUHLJKWWUDLQVLVkm/hDQGIRUWLOWLQJSDVVHQJHUWUDLQVkm/h7KHEULGJHLVVLQFHLQ
VHUYLFHDQGKDVEHHQUHFDOFXODWHGLQ
2.1. Measurement set-up 
7KHREMHFWLYHRIVWUDLQPHDVXUHPHQWRIFULWLFDOPHPEHUVLQDQ\EULGJHLVWRJHWUHOLDEOHLQIRUPDWLRQRQWKHUHDO
VWUXFWXUDO EHKDYLRU GXH WR G\QDPLF ORDGLQJ LQ RUGHU WR GHFUHDVH PRGHO XQFHUWDLQWLHV DVVRFLDWHG ZLWK WKH VWDWLF
FDOFXODWLRQVLQWKHGHVLJQSURFHVVDVZHOODVEULGJHIDWLJXHDVVHVVPHQW
7KHGLDJRQDOPHPEHUVDVZHOODVERWWRPFKRUGVQHDUWKHVXSSRUWVLQERWKWUXVVHVKDYHEHHQLGHQWLILHGDVIDWLJXH
FULWLFDOPHPEHUVRIWKHVWXGLHGEULGJH)RXUVWUDLQJDXJHVZHUHSRVLWLRQHGDWHDFKGLDJRQDOPHPEHUDQGRQHVHQVRUDW
ORZHUFKRUGVQHDUHDFKVXSSRUWRIWKHEULGJH,QDGGLWLRQWKUHHRWKHUVWUDLQJDXJHVDUHSRVLWLRQHGLQWKHPLGGOHRIWKH
EULGJH
7KLVSRLQWPXVWEHQRWHGWKDWWKHOLYHORDGVWUDLQVVWUHVVHVQHDUWKHJXVVHWSODWHVZHUHPHDVXUHGWRGHWHUPLQHWKH
VWLIIQHVVRIFRQQHFWLRQVDVZHOODVVHFRQGDU\EHQGLQJPRPHQWVLQFRQQHFWLRQV7KHORFDWLRQVRIWKHVHQVRUVDUHVKRZQ
LQ)LJDQG>@
 
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2.2. Vehicle
7KHOLYHORDGVWUDLQVZHUHPHDVXUHGGXHWRSDVVLQJWKHORFRPRWLYH7KHGLPHQVLRQVDQGWHFKQLFDOGDWDRIWKH
ORFRPRWLYHDUHDVIROORZV>@

0DQXIDFWXUHU .UXSS +HQVFKHO.UDXVV0DIIHL0D.
<HDUVRIPDQXIDFWXUH 
$[OH %
%
  
*DXJH  PPQRUPDOJDXJH
/HQJWK  PP
'LVWDQFHEHWZHHQERJLH
SLYRWV PP
SLYRWERJLHD[OHEDVH PP
6HUYLFHZHLJKW  W 
$[OHORDG  W 













)LJ/RFRPRWLYH


2.3. Measurement results  
,QWKLVVHFWLRQPHDVXUHGVWUHVVHVGXHWRSDVVLQJWKHORFRPRWLYHRYHUWKHEULGJHDWGLIIHUHQWVSHHGVDUHSUHVHQWHG
>@7KHVHUHVXOWVDUHODWHUXVHGWRGHULYHWKHUHOHYDQWG\QDPLFIDFWRUVFRQWHPSODWLQJWKHVSHHGRIWKHORFRPRWLYH
7KH ORFRPRWLYH  FURVVHG WKH EULGJH DW VSHHGV RI  km/h  km/h DQG  km/h. ,Q RUGHU WR DYRLG DQ\
FRQVLGHUDEOHHUURUZKLOHPHDVXULQJWKHVWUDLQVVWUHVVHVWKHORFRPRWLYHFURVVHGWKHEULGJHDWHDFKVSHHGWKULFH7KH
PHDQYDOXHVRIWKHLQGXFHGVWUHVVHVDWHDFKVSHHGDUHWDNHQWRGHULYHWKHG\QDPLFIDFWRUV
7KHPHDVXUHGGDWDIRUVSHHGVRI km/hDVZHOODV km/hDUHJLYHQLQ7DEOHDQGIRUVSHHGRI km/hDUH
JLYHQLQ7DEOH
 
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2.4. Static calculation  
7KHEULGJHKDVEHHQVWDWLFDOO\FDOFXODWHGXVLQJWKHILQLWHHOHPHQWFRPSXWHUSURJUDP6RILVWLN7KHORFRPRWLYH
LVLQWKHVWDWLFPRGHOUHSUHVHQWHGE\LWVPRYLQJD[OHIRUFHV7KXVQRLQWHUDFWLRQVEHWZHHQORFRPRWLYH±EULGJHDQG
QRWUDFNLUUHJXODULWLHVDUHLQWKHVWDWLFDQDO\VLVUHJDUGHG7KHFDOFXODWHGVWUHVVHVDUHWKHQFDOLEUDWHGZLWKPHDVXUHG
GDWDLQRUGHUWRHYDOXDWHWKHG\QDPLFIDFWRUVZLWKUHVSHFWWRWKHVSHHGRIWKHORFRPRWLYH



)LJ,VRPHWULFYLHZRIFRPSXWHUPRGHORIWKHEULGJH
• 7KHVWDWLFFDOFXODWHGVWUHVVHVLQWKHVDPHPHDVXUHGVHFWLRQVVHFWLRQVDUHOLVWHGLQWKH7DEOH
     7DEOH6WDWLFFDOFXODWHGVWUHVVHV
6WXGLHGVHFWLRQ ߪ03D
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• &DOFXODWLRQRIG\QDPLFIDFWRU

$FFRUGLQJWR(1WKHG\QDPLFIDFWRUFDQEHFDOFXODWHGDVIROORZV
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2.5. Verification of the dynamic factor 
,QWKLVVHFWLRQWKHPHDVXUHGVWUHVVHVDUHEHLQJFRPSDUHGZLWKWKHVWDWLFFDOFXODWHGVWUHVVHVLQRUGHUWRJHWWKHUHDO
G\QDPLF IDFWRU 7DEOH  VKRZV WKH UHDO G\QDPLF IDFWRUVZKLFK DUH DFWXDOO\ WKH SURSRUWLRQ RI WKH H[SHULPHQWDOO\
GHWHUPLQHGVWUHVVHVWRWKHVWDWLFFDOFXODWHGRQHVLQHDFKVHFWLRQ

7DEOH0HDVXUHGVWUHVVHVVWDWLFFDOFXODWHGVWUHVVHVDQGWKHGHULYHGG\QDPLFIDFWRUV
6HFWLRQ 9 km/h 9 km/h 9 km/h
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7KHGLIIHUHQFHVEHWZHHQ WKHGHULYHGYDOXHVRIG\QDPLF IDFWRUV IURP WKH H[SHULPHQWDOO\GHWHUPLQHG VWUHVVHV
JLYHQ LQ 7DEOH  DQG WKH (XURFRGH SURSRVHG G\QDPLF IDFWRU OLH LQ VLPSOLILFDWLRQV WKDW FRPH IURP PDNLQJ
DVVXPSWLRQVRQWKHIRUPXODLQ(XURFRGH$VPHQWLRQHGEHIRUH WKHGHWHUPLQDQW OHQJWKRI WKHEULGJHLV WKHRQO\
SDUDPHWHUZKLFKKDVEHHQFRQVLGHUHGLQWKH(XURFRGHSURSRVHGIRUPXODIRUG\QDPLFIDFWRU,WGRHVQ
WHYHQWDNH
WKHYHKLFOHVSHHGLQWRDFFRXQW,QDGGLWLRQG\QDPLFFKDUDFWHULVWLFVRIWKHEULGJHLWVHOIDVZHOODVVSHFLILFDWLRQVRI
WKHORFRPRWLYHHJLWVPDVVDQGFHQWHURIJUDYLW\HWFKDYHEHHQLJQRUHGLQWKLVIRUPXOD
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&RQFOXVLRQDQGVXJJHVWLRQ
7KHPDLQFRQFOXVLRQWKDWLVGUDZQIURPWKHUHVXOWVSUHVHQWHGLQSUHYLRXVVHFWLRQVZLWKUHVSHFWWRWKHFRPSDULVRQ
EHWZHHQWKHVWDWLFFDOFXODWHGDQGH[SHULPHQWDOPHDVXUHGVWUHVVHVLVWKDWWKHFDOFXODWHGG\QDPLFIDFWRUSURSRVHGE\
(XURFRGHNHHSVWKHUHVXOWVFRQVHUYDWLYHO\RQWKHVDIHVLGH7KLVOHYHORIFRQVHUYDWLVPLVDFFHSWDEOHIRUGHVLJQRI
QHZVKRUWVSDQEULGJHV+RZHYHULQFDVHRIIDWLJXHDVVHVVPHQWRIROGEULGJHVLWPD\FDXVHPLVOHDGLQJUHVXOWV
,WZRXOGEHPRUHUHDVRQDEOHWRIRFXVRQG\QDPLFLQWHUDFWLRQRIWUDLQDQGEULGJHLQRUGHU WRJHWPRUHUHOLDEOH
UHVXOWVIRUIDWLJXHDVVHVVPHQW7KHUHIRUHG\QDPLFFDOFXODWLRQRIWKHEULGJHLVWKHIXUWKHUVWHSZKLFKKDVWREHWDNHQ
IRUVWXG\LQJWKHIDWLJXHEHKDYLRUDVZHOODVGHWHUPLQLQJWKHVWUHVVKLVWRU\RIIDWLJXHFULWLFDOPHPEHUVRIWKHEULGJH
5HIHUHQFHV
>@(XURFRGH$FWLRQVRQVWUXFWXUHV±3DUW7UDIILFORDGVRQEULGJHV6HSWHPEHU
>@0HDVXUHPHQWUHSRUW780XQLFK'HSDUWPHQWRIPHWDOFRQVWUXFWLRQ0XQLFK$XJXVW
